Synthesis of tetrahydrobiopterin in Friend erythroleukemia cells and its modulator effect on cell proliferation.
The induction of the enzymes in the tetrahydrobiopterin pathway by dimethyl sulfoxide (DMSO) was investigated in subclones F4N and B8/3 of the proerythroblastoid Friend erythroleukemia cell line (MEL). GTP-cyclohydrolase, the initial enzyme in the biosynthetic pathway, is virtually absent in both clones, but expression increases during 3 days of DMSO treatment. The final enzyme levels show 12-fold (subclone B8/3) and 40-fold (subclone F4N) increases compared to initial values. Enhancement of 6-pyruvoyl tetrahydropterin synthase activity is detectable 6 h after exposure to DMSO and continues to increase in the 3-day time period to 2.4-fold and 1.8-fold levels in subclones B8/3 and F4N, respectively. Sepiapterin reductase is present in unstimulated F4N cells and absent in B8/3 cells. The enzyme activity is not affected by DMSO treatment in either cell line. This explains why DMSO treatment causes accumulation of tetrahydrobiopterin in the MEL subclone F4N, but not in subclone B8/3. MEL cells are devoid of phenylalanine hydroxylase for which tetrahydrobiopterin serves as cofactor. In F4N, but not in B8/3, tetrahydrobiopterin modulates the rate of [3H]thymidine incorporation, thus being functionally linked with cell proliferation rather than with differentiation. In contrast to T lymphocytes, periods of tetrahydrobiopterin synthesis and of modulator function are uncoupled in MEL cells.